llinois Department of Fanéportation

To: - Diane M. O'Kesefe Attn: District One
From: - John D. Baranzelli M’”" . Bwyﬂﬂt e
Subject: Pavement Design _

Date:  April 5, 2012 -

FAP Route 577 (IL Route 171)

Will County

From Long Run Creek to 135" Street
We have reviewed the pavement selection for the project, which was submitted
to BDE by memo dated March 30, 2012. The design meets the warrants for a
“high stress” intersection, with the grade > 3.5% at the signalized intersection.
The life cycle costs favor the rigid pavement design. The approved-pavement
- design for this project is as follows: .

~ IL Route 171 (Pavement Reconstruction)

9 inches of Jointed PCC Pavement with Tied PCC Shoulder
4.5 inches of Stabilized Sub-Base
12 inches of Aggregate Subgrade Improvement

if you have any questions, please dqntact Paul Niedernhofer at (217) 524-1651.
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linois Department of Transportation

Memorandum
; To: John D. Baranzelli, PE . E Attn: Paul R, Niedermhofer.
From: Diane O'Keefe By: Jose Dominguez

Subject: Pavement Analysis™

Date: March 30, 2012

*Route: FAP 577 (IL 171) - Section: C-1-B
Limits: Long Run Creek to 135" St. : County: Will
Contract No.. 80H21 ‘ - Job No.: P-91-118-09

* Letting: 08CY13

We are submitting the pavement analysis for the above captioned location for your
review and approval. Please note that the total pavement area for recanstruction
exceeds 4,750 Square Yards. “The improvement involves the following scope of

work:

a.) Pavemient reconstruction of IL. 171 in order to raise the roadway over Long Run
Creek through 135" Street to meet geometric and hydraulic requirements.

A 20 year pavement analysis was performed for the pavement reconstruction of IL.
171 since the pavement reconstruction is less than 25,000 square yards. The
intersection of IL 171 and 135" Street is considered “high stress” as approach grade
of IL 171 is greater than 3.5% at the signalized intersection. The recommended

pavement is:

a) IL 171

Pavement Reconstruction
PCC Shoulder (fied)
9" PCC Pavement (Jointed) *
4 " Stabilized Subbase
12” Aggregate Subgrade Improvement

The life cycle cbst analysis favors PCC pavement by 15.8%.

*Designer Note 1:' To be paid as pay item #42000401, PORTLAND CEMENT
CONCRETE PAVEMENT 9" (JOINTED), paid in square yards.

If you have any questions or need additional information, please contact
Mr. Tom Matousek at (847)705-4255.

f 2
By:w Rs :9
JoseWA. Dominguez, P

Project Support Engineer




,....4.....«—-

_h
[ E — ta‘m"‘l

e

7o) Rer¥
N R

et

[

Eig Run,

R

e,

;;,,-ﬁw {43

! §me
i
;

TN R

Location Map

Proposed Improvement:

IL, Route 171 over Long Run Creek
Municipality: Homer Township
County: Will/Cook
Route: FAP 0577

Project No: P- 91-118-09
Structure No.: 099-0080
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MECHANISTIC PAVEMENT DESIGN

Date: 3/29/12

INPUT

Comments 3

#of Lanes =

(Enter Data in Gray Shaded Cells)

Part of future 4 lanes or more ? gz Structural Design Traffic
Minimum Actual | Actual %of % of ADT in
.' Road Class: 1 ADT “ADT Total ADT Design Lane
PV = 0 11,970 6.7% ] P= 50%
sy= 250 — S= __ 50%
MU = 750 M= 50% 1'
: Struct. Design ADT =
FLEXIBLE & RIGID PAVEMENT CALCULATIONS AND ADDITIONAL INPUT
Flexible Pavement _Rigid Pavement
Cpv= 0.15 Cpv= 0.15
Csu= 133 Csu= 144
Cmu= 483 Cmu= 696
TF flexible (Actual)= 3.66 (Actual ADT) TF rigid (Actual)=  4.57 (Actuat ADT)
TF flexible (Min)= 3.95 {Min ADT Fig 54-2C) TF rigid (Mir'i)= 5.58 (Min ADT Fig 54-2C})
Use TF flexible= 395 Use TFrigid= 558,
ACType=E2a
AC Mixiure Tempurature = =ideg.F (Figure 54-5C)

ksi (Figure 54-5D)
{Figure 54-5E)

Design AC Mixture Modulus (Eac)=
Deslgn Asph It Conc ete Microsttatn =

Class Il Roads Class [l Roads Class IV Roads
7 lanes with ADT > 2000 2 Lanes ] 2Llanes
One way Street with ADT <= 3500 (ADT 750 -2000) (ADT < 750)
Min. Str. Design Traffic {(Fig 54-2C) Class Table for
Facility Type PV SuU One-Way Streets
_Inferstate or Suppleme: ADT Class
0 - 3500 i.
>3501 {
Traffic Factor ESAL Coefficients Class Table for
Rigid (Fig. 54-40} Flexible (Fig. 54-5B) 2or 3lanes
Class " Csu Cmu Csu (not future 4 lane &
A i R e e _ not one-way street)
It : 13‘5 78 567.21 112.06 385.44 ADTF Class
1 129.58 '562.47 102.14 384.35 0-749 v
IV(ADT>400) 127.75 555.90 108.14 384.35 750 ~2000 il
IV(ADT<=400) 127.75 555.90 9.86 78.84 >2000 il
Figure 54-2B  Percentage of ADT in Design Lane
Rural Urban
Number of Lanes P S M
1 Lane Ramp 100% 100% 100% _
32% 45% 45%
6 or more 20% 40% 40%
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| Hinois PAVEMENT DESIGN | o Apri2011

12.0

11.0

10.0 -
’— Untied Shoulder or Untied Curb.& Gutter

Shoulder, Tied Curb & Gutter, or Widened Lane -

Thigkness iinchas] "

7.0
6.0 " L - .r.‘:' .“:44..:. N Ly . .
0 1 2 3 4 B.H¥ 8 5508 7 8 9 10
Rigid Pavement Traffic Factor :
13.0
Untied Shoulder or Untied Curb & Gutter
12.0 l' — .
» //
/‘; Tied Shoulder, Tied Curb & Gutter, or Widened Lane
é 10.0 ' = :
2
¥ ao
8.0
7.0 - s . . . . .
10 . 20 30 40 50 60 70 80 . s0 100
Rigid Pavement Traffic Fact_or
Note: Usé of untied shoulder design requires BDE approvai.
RIGID PAVEMENT DESIGN CHART }7,. torzd Pec. FREMEn TJ
(Mechanistic Design: SSR = Poor) '
| _ Figure 54-4.E

%45 HARD COPIES UNCONTROLLED
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PAVEMENT DE‘SIGN : : April 2011 |

[llinois

TR
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i' ) )
sis-w I55°F .

HEE

- ' {81 F) .

Note: The minimum design HMA mixture temperature will be T3F.

 HMA MIXTURE TEMPERATURE
(Mechanistic Design: Flexible Pavement)

"Figure 54-5.C
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PAVEMENT DESIGN - April 2011
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MECHANISTIC PAVEMENT DESIGN

Date  3-Apr-12- - - Route  IL171
Calcs by: "~ Section  (C-1-B
- Checked by: will " County .
Class : Roads and Streets Location 1L 171 over Long Run Creek
Urban Rural '
Limits of Analysis Station [74+24:39
Length 2126 Feet - 040  Miles
Structural Design Traffic Percent of S.D.T. in Design Lane
PV= 11970 P= 86.70%
SU= 1491 - S= 10.80%
MU= 345 U= 250%

MINIMUM SUBGRADE SUPPORT RATING - "POOR"

Flexibie Pavement Design Actual TFg= 3.6 Minimum TFz;= 3.95

Selected Design AC Type
°F Design E, .
AC Thicknes

Design AC Mixture Temp
Design AC Microstrain

Rigid Pavement Design Actual TFp=  4.57 Minimum TF=  5.58
Extended Lan Inch
15' Panel PCC Thickness for:
Tied Shoulde Inch
Untied Shoulde Inch

Figure 5.05




RIGID PAVEMENT
Date: 3-Apr-12 Route
Quantities by S|P Checked by: Section
1 G Checked by: [ will
2126 Lin.Ft= , 04 Miles
Number Lanes 2 Urban .. Rural
ITEMIZED CONSTRUCTION COST
Quantity  Units Item
5669 Sq.Yds. 9Inch Jointed PCC
6378 Sq.Yds. 4-Inch (Stabilized/Granular Subbase}
4,843 Sq. Yds. 9Inch PCCShoulder
Lin. Ft.  Pipe Underdrains
1] Subbase Gran. Mat,, Type C
4,252 Lin. Ft.  100% Shoulder Joint Seal

OEORORORORS

X

=
=
e |

County

(ap]

Unit
Cost
$40.74
$16.00
$40.74

K
[ow]
]

ni

ol
()Y

0.00
2.00

t .

Sheet1 of 5

)

ota
Cost
$230.955
$102,048
$197.304

$0
$8,504

Total Cost of Original Pavement Construction $538.811

ITEMIZED MAINTENANCE AND REHABILITATION ACTIVITY COST

REHABILITATION ACTIVITY 1 - YEAR 10

6 Sq. Yds. 0.1% Full Depth PCC Pavement Patching @
' Total Cost of Rehabilitation Activity 1

Figure 5.05a(1)

$110.00

$660
$660
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RIGID PAVEMENT (Cont.)

Route . IL171

Section . C-1-B
‘Will County

- REHABILITATION ACTIVITY 2 - YEAR 15 .
Unit Cost Total Cost

. 11 Sq. Yds. 0.2% Full Depth PCC Pavement Patching @ $110.00  $1.210

Total Cost of Rehabilitation Activity2 ~ $1,.210

REHABILITATION ACTIVITY 3 - YEAR 20
Unit Cost Total Cost

113 Sq.Yds. 2% Full Depth PCC Pavement Patching =~ @ $0.00 12430
24 Sq.Yds. .0.5% Full Depth PCC Pavement Patching @ $85.00 $2,040
$2.764

4252 Lin. Ft. 100% Longitudunal/ Shoulder Jeint @ $0.65
: Routing & Sealing :
4252 Lin.Ft. = 100% Centerline Joint ' @ $0.70

2,976
Routing & Sealing ‘
Total Cost of Rehabilitation Activity 3~ $20.210

" FIGURE 5.05a(2)




RIGID PAVEMENT (Cont.}
" Route L1171
Section C-1-B
Will County
REHABILITATION ACTIVITY 4 - YEAR 25
Unit Cost Total Cost
170 Sq. Yds. 3.0% Full Depth PCC Pavement Patching @ $110.00 $18.700
48 Sq. Yds. 1.0% Full Depth PCC Pavement Patching @ $85.00 $4,080
Total Cost of Rehabilitation Activity 4 . $22.780
REHABILITATION ACTIVITY 5 - YEAR 30
: Unit Cost Total Cost
227 Sq.Yds. 3.0% Full Depth PCC Pavement Patching @ $85.00  $6,205
‘73 Sq. Yds. 1.0% Full Depth PCC Pavement Patching @ $12.73  $72,166
5,669 Sq. Yds. Policy HMA Overlay - Pavement @ $12.73  $72.166
4,843 Sq. Yds. Policy HMA Overlay - Shoulder @ 12.73 61,651
Total Cost of Rehabilitation Activity 5 $164,992
REHABILITATION ACTIVITY 6 - YEAR 35
Unit Cost Total Cost
4,252 Lin. Ft. 100% Longitudinal Shoulder Joint @ $0.65  $2.764
Routing & Sealing
4252 Lin. Ft, 100% Centetline Joint @ $0.70 $2,976
. Routing & Sealing
2126 Lin. Ft. 50% Random Crack @ $0.65 $1,382
" Routing & Sealing - Assume 100ft/station :
1.361 Lin. Ft. 40% Reflective Transverse Crack @ 0.65 885
Routing & Sealing ’
6 Sq.Yds. 0.1% Partial-Depth Pavement Patching $110.00 660

Sheet 3 of 5

(Mill & Fill Surface-Interstates; Mill & Fill 2.5in. Non-Interstates)

Total Cost of Rehabilitation Activity 6

Figure 5.05a(3)

$8.667




Sheet 4 of 5

RIGID PAVEMENT (Cont.}
Route I_L__U_l
- Section C-1-B

Will County

: REHABILITATION ACTIVITY 7 - YEAR 40
Unit Cost Total Cost

28 Sq.Yds.  0.5% Full Depth PCC Pavement Patching @  $110.00  $3.080
28 Sq.Yds..  0.5% Partial Depth Pavement Patching @ §$110.00  $3.080

2,041 Lin. Ft. . 60% Reflective Transverse Crack @

' ‘ Routing & Sealing

2,126 Lin. Ft. 50% Random Crack @
Routing & Sealing - Assume 100ft/station

4,252 Lin. Ft. 100% Longitudunal/ Shoulder Joint @
Routing & Sealing

4,252 Lin. Ft. 100% Centerline Joint @

Routing & Sealing
Total Cost of Rehabilitation Activity 7 $14,609
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RIGID PAVEMENT (Cont.)
] Route IL171
Section . C1B
Will County
ANNUAL COST DETERMINATION
" Present Worth Calculation:
Total Cost of Original Pavement Construction 538.811
. .Present Worth of Rehab Activity 1 $660 . x07441= - $491
Present Worth of Rehab Activity 2 $1,210 x0.6419 = $777
Present Worth of Rehab Activity 3 $20,210 x0.5537 = $11,190
Present Worth of Rehab Activity 4 $22,780 x0.4776 = $10,880
Present Worth of Rehab Activity 5 64,992 x04120=_ = $67977
Present Worth of Rehab Activity 6 $8,667 x0.3554 = $3.080
Present Worth of Rehab Activity. 7 $14,609 x0.3066 = $4.479
Total Life Cycle Cost (Present Worth) $98.87.
Annual Cost Per Mile Calculation
Total PW  xCRF,/  Length = Annual Cost / Year-Mile

$98874 x0.04079/ 04 Mi $65.028 per Yr.-Mi.
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FLEXIBLE PAVEMENT
Date: 3-Apr-12 Route IL 171
Quantitiesby SIP Checked by: Section C-1-B
. Unit Prices b: ™ Checked by: i wil  County
NetLength 2126 Lin Ft.= 04  Miles } ,
Number Lanes 2 Urban Rural X

Dual Lane Paving

Sinée Lane Paving X

ITEMIZED CONSTRUCTION COST

Quantity

Units

Sq. Yds.
Sq. Yds.
Sq. Yds.

Lin. Ft.

Sg. Yds.

- Unit Total

Item Cost Cost
Class I Surface Course @ 12.73 2,166
Class I Binder Course @ $28.63 $162.303
Stabilized Shoulders @ $47.61 $230,575
Pipe Underdrains @
Subbase Gran. Matl,, Type C @ $0.00 $0
Poly Binder @ 11.52 $65,307

Total Cost of Original Pavement Construction $530,351

'ITEMIZED MAINTENANCE AND REHABILITATION ACTIVITY COST

REHARILITATION ACTIVITY 1 - YEARS e Unit Total
ost Cost
1169 Lin.Ft. 509% Random/Thermal Cracking& - @ . $0.50 585
Sealing (Assume 110ft/station) .
4252  Lin.Ft.  100% Longitudinal Shoulder Joint @ $0.50 $2.126
Routing & Sealing ’
4252  Lin.Ft. 100% Centerline Joint Rounting & Sealing @ $0.50 $2,126
6 Sq.Yds. 0.19% Partial-Depth Pavement Patching @ 85.00 510
Mill & Fill Surface
Total Cost of Rehabilitation Activity 1 $5,347
FIGURE 5.05b(1)

40




Sheet 2 of 5
FLEXIBLE PAVEMENT (Cont.)

Route : IL171
Section C-1-B
Will County
REHABILITATION ACTIVITY 2 - YEAR 10 Unit Total -
" ’ T Cost - . Cost
28 Sq.Yds. 0.5% Partial-depth HMA Pavement @ 85.00 . $2.380 -
Patching - Mill & Fill Surface '
1169 Lin.Ft. 50% Random/ Thermal Crack Routing @ 050 - $585
& Sealing (Assume 110ft/station) ' , :
4252 Lin.Ft. 100% Longitudinal Shoulder foint @ $0.50 $2,126
Routing & Sealing '
4252 Lin.Ft. 100% Centerline Joint Rounting & Sealing @ $0.50 - $2,126

Total Cost of Rehabilitation Activity 2 = $7.217

REHABILITATION ACTIVITY 3 - YEAR 15 : Unit Total
Cost - Cost
$17,345

10512 Sq.Yds. 2.00in. Milling - Pavement & Shoulder @ $1.65
57 Sq.Yds. 1.0% Partial-depth Pavement Patching @ $85.00 4,845

_ (Mill & Fill Addition 2.00in.) :
1177 Sq.Yds. 2.00in. HMA Overlay Pavement & @ 113.6 133,779
Shoulder '

:

Total Cost of Rehabilitation Activity 3 $155.969

FIGURE 5.05b(2)
41




) Sheet 3 of 5
FLEXIBLE PAVEMENT (Cont.)

Route . IL171
Section C-1-B
Will County
Unit - Total
REHABILITATION ACTIVITY 4 - YEAR 20 Cost Cost
4252 Lin.Ft. 100% Longitudinal Shoulder Joint @ 0.50 $2.126
Routing & Sealing ' ‘
4252 . -Lin.Ft.  100% Centerline Joint Rounting & Sealing @ . $0.50 $2,126
= - 1169- Lin.Ft. 50% Random/ Thermal Crack Routing” @ =  $0.50. - . $585
' & Sealing (Assume 110ft/station) ,
6 Sq.Yds. 0.1% Partial-Depth HMA Pavement =~ @ $8§._®_ $510
Patching (Mill & Fill Surface)
Total Cost of Rehablhtatlon Activity4 35,347
Unit Total
REHABILITATION ACTIVITY 5 - YEAR 25 ' ~ Cost Cost
4252 Lin.Ft. 100% Longitudinal Shoulder Joint = @ $0.50 2,126
Routing & Sealing
4252 Lin.Ft. 100% Centerline Joint Rounting & Sealing @ = $0.50 = $2,126
1169 Lin.Ft. 500 Random/ Thermal Crack Routing @ - $0.50 .  $585
& Sealing (Assume 110ft/station) ) :
28 Sq.Yds. 0.5% Partial-Depth Pavement Patchlng @ 85.00.  $2,380
(Mill & Fill Surface) '
: Total Cost of Rehablhtat:on Activity5  $7.217
Unit Total
REHABILITATION ACTIVITY 6-YEAR 30 Cost Cost
5,669 Sq.Yds. 2.00in. Milling (Pavement only-Std Design @ $1.65 $9.354
U Pavement & Shoulder-Limiting Strain Criteria Design)
113 Sq.Yds.. 2.09% Partial-Depth HMA Pavement @ $85.00 $9,605
Patching (Mill & Fill Additional 2.00in. All Designs)
48 Sq.Yds. 1.0% Full-Depth HMA Shoulder Patching @ $85.00 $4,080
(Mill & Fill Surface-Standard Design
Mill & Fill Additional 2.00in.-Limiting Strain Criteria Design)
1190 Tons  HMA Overlay Pvmt (3.75in. - Std Design @ $113.66 $135.256
2.00in.-Limiting Strain Criterion Design)
475 Tons HMA Overlay Shoulder (1.75in. - Standard @ $113.66  $53.989

Design; 2.00in.-Limiting Strain Criterion Design)
Total Cost of Rehabilitation Activity 6 = $212,284

FIGURE 5. 05b(3)
52
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FLEXIBLE PAVEMENT (Cont.)

Route L1731
Section ‘ . C-1-B
Will County
REHABILITATION ACTIVITY 7 - YEAR 35 Unit Total
Cost Cost
4252 Lin.Ft.  100% Longitudinal Shoulder Joint @ $0.50 126
Routing & Sealing
4252 _Lin.Ft.  100% Centerline Joint Rounting & Sealing @ $0.50 2,126
1169. Lin.Ft. 50% Random/ Thermal Crack Routing~ @ - $050 . $585
& Sealing (Assume 110ft/station) : y
6 Sq.Yds. 0.1% Partial-Depth HMA Pavement @ $8500  $510
Patching (Mill & Fill Surface) .
' Total Cost of Rehabilitation Activity 7  $5.347
REHABILITATION ACTIVITY 8 - YEAR 40 Unit Total
Cost Cost
4252 Lin.Ft. 100% Longitudinal Shoulder joint @ $0.50  $2.126
Routing & Sealing ‘ : -
4252 Lin.Ft. 100% Centerline Joint Rounting & Sealing @ $050  $2.126
(Single Lane and Dual Lane Paving)
1169 Lin.Ft. 50% Random/ Thermal Crack Routing @ $0.50  $585
& Sealing {Assume 110ft/station)
28 Sq.Yds. 0.5% Partial-Depth Pavement Patching @ $85.00 $2,380
(Mill & Fill Surface)
$7,217

Total Cost of Rehabilitation Activity 8

b

Figure 5.05b(4) - continued
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FLEXIBLE PAVEMENT (Cont.)

Route IL171
Section C-1-B
' Will County
ANNUAL COST DETERMINATION
Present Worth Calculation:
Total Cost of Original Pavement Construction 530,351
Present Worth of Rehab Activity 1 5,347 x0.7441 = $4,612
Present Worth of Rehab Activity 2 7,217 x0.6419 = $5.370
Present Worth of Rehab Activity 3 155,969 x0.5537=  $100,117
Present Worth of Rehab Activity 4 $5,347 x0.4776 = $2,961
Present Worth of Rehab Activity 5 7.217 x0.4120 = $3.447
Present Worth of Rehab Activity 6 212,284 x0.3554 = $87,461
Present Worth of Rehab Activity 7 $5.347 x0.3066 = $1,900
Present Worth of Rehab Activity 8 7,217 x0.3066= 2,213
Total Life Cycle Cost (Present Worth) 208,081
Annual Cost Per Mile Calculation
Total PW  xCRE,/ Length " = Annual Cost / Year-Mile
$208,081 x0.04079 / 04 Mi $75,302 per Yr.-Mi.

[MATERIAL TYPE/PERCENTAGE __ PCC 15.8%)]
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